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Unplug It — I've Found The Short!
This tiny device is an ultra-reliable Westinghouse TV amplifier
It can replace all these wires and electronic parts
"With fewer parts and connections,"
Westinghouse scientists decided, "we'd
have a much more reliable amplifier."
So they developed a new kind, using
techniques called "molecular electronics."
The device is a functional electronic block,
one quarter-inch square. (That's the cap-
sule. Actually, the electronics are on a bit
of specially-treated silicon the size of a
chip diamond.)
Other Westinghouse functional elec-
tronic blocks are just as small. They're
used in experimental products like a
pocket-size TV camera and a radio receiver
w
that's half an inch square and an inch long.
Today, Westinghouse makes these ultra-
reliable little devices mostly for military
applications.
One day, you'll find them in electronic
products everywhere.
You can be sure ... if it's Westinghouse.
For information on a career at Westinghouse, an equal opportunity employer,
LINDE Assignment:
Develop a new surgical tool
to freeze tissue...
That was the goal of Union Car-
bide's Linde Division.
The result: fully automatic cryo-
surgery equipment that is easy to
operate and maintains preselected
temperatures reliably. Its been used
in a number of hospitals, here and
abroad, for treating the symptoms of
Parkinsonism and other involuntary
movement disorders.
Back in 1961, a new cryosurgery
technique, developed at St. Barnabas
Hospital (N. Y.) under the direction of
Dr. 1. S. Cooper, was announced to the
medical profession.
In brief, this surgical procedure in-
volves making a small burr hole in a
patient's skull; directing a probe into
the thalamic target; and using liquid
nitrogen to cool the probe which
freezes the appropriate tissue.
Because of its extensive experience
and capabilities in cryogenic systems,
Linde was called upon to develop and
produce the needed cryosurgical de-
vice—a precision surgical probe and a
complete system capable of furnishing
controlled cold to the probe.
Designated the CE-2 Cryosurgery
Equipment, and shown above, it per-
mits using the ultra-low temperature of
liquid nitrogen (— 320°F.) as a surgi-
cal tool in a practical operating range
of 98" to -240° F.
Work with Linde and you work with
heat, cold, pressure, vacuum. You have
a choice among programs in cryogen-
ics, plasmas, Flame-Plating, electron-
ics, biochemistry, crystallography. Be-
fore deciding on any job, get to know
all that's going on at Linde.
For information, write Recruiting
Department, Union Carbide Corpora-
tion, Linde Division, 270 Park Avenue,
New York, N. Y. 10017.
A Linde assignment
poses a challenge
UNION
CARBIDE
LINDE
DIVISION
AN EQUAL OPPORTUNITY EMPLOYER
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UNITED NUCLEAR TODAY
The mines, mills, factories, laboratories and people of United Nuclear draw on
the strengths of companies long in the nuclear industry. MINING experience
comes from Sabre-Pinon Corporation and from United Nuclear's 65% interest
in its partnership with Homestake Mining Company. MILLING know-how has
been accumulated in the Homestake-Sapin Partners mill and in the mill near
Grants, New Mexico, purchased from Phillips Petroleum Company. FUEL
PREPARATION expertness stems from production of the laboratory-pure
uranium oxide for the world's first nuclear reactor at University of Chicago's
Stagg Field in 1942 and all the subsequent years of commercial nuclear fuel
preparation for power reactors by Mallinckrodt Chemical Works. FUEL FAB-
RICATION draws on the metalworking skill and experience of Olin Mathieson
Chemical Corporation brought to bear since 1956 on the production of nuclear
reactor cores for power and propulsion. REACTOR DEVELOPMENT builds
continuously on the experience and experiments of Nuclear Development
Corporation of America (NDA), which in turn were built upon the World War
II accomplishments of scientists and engineers of the Manhattan Project.
NUCLEAR RESEARCH means physics, chemistry, mathematics, metallurgy,
electronics — these are not only the academic degrees but the careers of many
United Nuclear senior employees. SHIELDING was as vital for early users of
X-rays working behind Ray Proof Corporation lead shields as it is for today's
designers of space capsules working in Ray Proof radio frequency shielded
enclosures and for operators and maintenance personnel protected by United
Nuclear-conceived reactor shields.
This is the experience and team United Nuclear brings to the fulfillment of its
customers' requirements. Graduate engineers and scientists who want challenge
and the satisfaction that comes from contribution and accomplishment will find
rewarding careers at United Nuclear's plants and laboratories in New Haven,
Connecticut, Charlestown, Rhode Island and Pawling and White Plains, NewYork.
Consult your placement officer or direct inquiries to
UNITED NUCLEARCORPORATION
660 MADISON AVENUE, NEW YORK 21, NEW YORK
An equal opportunity employer
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WHA T YOU COULD BE ENGINEERING A T
Hamilton Standard
The F-111 (formerly T.F.X.) will use a variable wing which will sweep
back like the one shown in this artist's drawing of a N.A.S.A. model.
Hamilton Standard will develop and produce an Air Inlet Control for
the F-111. similar to the system illustrated.
One possible assignment: help develop Hamilton
Standard's Air Inlet Control for the F-111. Utilize your
training in:
compressible flow (pneumatics)
incompressible flow (hydraulics)
internal aerodynamics:
boundary layer
diffusers
nozzles
dynamic analysis
servomechanisms
thermodynamics
mechanical design
(high-temperature
applications)
to develop an AlC w^hich w\\ properly position shock
waves and efficiently provide smooth air flow to engines.
Pneumatic sensors will measure operational param-
eters, transmit signals to a computing device. The
computer signals actuators which move the inlet spike
and bypass doors.
Reliability, proven performance make Hamilton
Standard a leader in AlC. We have a 14-year experience
on many vital components. We have outstanding com-
petence in pressure-ratio sensors, computing devices,
and high-performance hydromechanical components
for high-ram air temperature application.
t
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WHO'S UP FRONT?
If you are a civil engineering student, would it make your class any more interesting
if you knew your instructor was involved in the design and construction of the world s
largest earth-filled dam? If you are an electrical engineering student, would it make
your class more interesting if you knew that your instructor helped design the instru-
mentation for several of the recent earth satelites and space probes? If you knew
your instructor had just returned from serving as a scientific liaison officer for the
Office of Naval Research in Europe, would this give you added interest in his class?
A high proportion of the members of the engineering faculty at the U of I have
backgrounds including engineering activities of this caliber. These are men who may
teach from a book but base their teaching on their own wide experiences as researchers
and professional engineers. The question is: how do we get to know them?
After some discussion of the problem among members of the TEChlNOGRAPhI staff,
we have a suggestion which could help solve this problem. We believe that each
engineering department should display an easy-to-reach up-to-date index that gives
background information on each instructor. Such information could include formal
training, industrial experience, recent research activities, current committee positions,
awards, and other background information.
It would, of course, be desirable if this information could be brought out in the
classroom. Unfortunately, this is not done. It is awkward for undergraduates to ask
intelligent questions of an instructor they know little if anything about, and it is equally
awkward and time consuming for an instructor to voluntarily discuss his background
without seeming to "toot his own horn."
Part of TEChHNOGRAPH's goal is to present the human aspects of our faculty, yet
it is impossible for us to properly profile 550 faculty members. An index, however
mechanical and trivial it may seem, could provide a tremendous incentive for under-
graduates by making it possible for them to find out about their instructors and to
acquire an added element of enthusiasm for their instructors and their courses. GMD
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ROOM FOR A CAREER AT
What
opportunities
are open at
The range of work done at
IBM requires many different
academic disciplines. Your
education may well have
prepared you for entering
a broad field of opportunity:
• science and engineering
• computer programming
Each of these fields is
especially diverse because
IBM designs, makes, and
sells hundreds of different
products, supplies, and
services — in fact, complete
systems — for expediting the
handling of information.
If you have a creative
imagination, IBM can provide
a practical foundation for
exploring such areas as
research, development,
manufacturing, and marketing,
among others. A logical
approach to problems in
scientific investigation is
necessary, and is usually
based on a solid background
in physical science or
engineering.
But these are by no means
rigid limitations. For, as you
would expect of a vigorous
and youthful company, recent
arrivals at IBM represent a
tremendous variety of
interest, experience, and
personality.
What
career can
you launch at
Science and Engineering.
A kaleidoscopic variety of
scientific and engineering
work goes into the research,
development, and manufac-
ture of IBM products.
A group may work on creating
new solid state devices-
designing new machine
organizations — or developing
new manufacturing processes.
Other teams may work out
further applications of IBM
systems — for instance, for the
control of manufacturing
operations.
Programming. A computer
processes information exactly
according to step-by-step
directions. These programs
must be ordered in the most
efficient and logical pattern.
You may program an IBM
system to solve procedural
business problems in
finance or complex scientific
problems involving millions
of calculations. You may be
a member of a team
programming the nearly
superhuman computations
required for a space probe.
Which majors
and minors
are useful at
Judge for yourself from
this partial listing. In the
past, graduates with
degrees in the following
fields have joined IBM
:
chemistry
electrical engineering
electronics
industrial engineering
machine and structural design
mathematics
mechanical engineering
metallurgy
physics.
. .
.
What
degrees will
interest
mm
4
We have people with us
who hold practically every
sort of baccalaureate
However, our main interes
is centered in the physical
sciences, mathematics,
electronics, and engineerli
Many new employees at lEI
also have advanced degre
They are masters and doc(;
representing many differed
fields of knowledge.
This breadth of academic
background, as well as the
emphasis on problem-soK .) ..
at IBM, helps account for
the climate of intellectual
vitality. Whatever their ms
interests, our people seen
to enjoy tackling problem:
that require an imaginativi
approach.
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f ndamental
aiswers from
Viat is "data processing"?
Snple arithmetical or logical
cerations done at extremely
h)h speed by a computer.
Te large-scale IBM 7080
s;tem has the capability of
prforming 76.000 additions
cmaking 303,000 logical
ocisions per second.
^Jata processing system can
fid one fact in a million or
cculate an answer, using
n lions of separate facts —
bth at electronic speed.
Viat does data processing
pimise you?
Li's reason for a moment in
O'allels. Add a gas engine to
art: 80,000,000 automobiles
our roads today. Add Roman
;idles to a kite: New York-
-idon jet schedules are now
aiV; hours. Add computers
tdictionaries: instantaneous
inmunication among
Djples of many tongues.
*d, like drivers and pilots,
tn will run these computers
'< our general benefit.
What are
some current
projects at
Designing computers that
are so small and light that
astronauts can use them for
rendezvous in outer space.
Utilizing a thin film of metal
alloy to hold the magnetized
"memory" of a computer-
film as thin as 500 to 2,000
angstroms. (The wave length
of yellow light is 5,000
angstroms.)
Processing photographic
information with computers
to study contours
— even the
shapes of clouds.
Managing a world-wide
communications network in
"real time"— that is, as fast
as the reported operation
itself is occurring.
Plus a wide range of
continuing research and
development programs to
provide tomorrow's family of
advanced computers and other
business machines.
What's For further
the professional information
climate at write
mm mm
It's been called "a climate
for professional achievement.'
It is an ideal that we try to
attain — an ideal embracing
your environment, security,
and career goals.
At IBM excellent salaries
keep pace with your personal
progress. To help you along,
there are opportunities for
advancing your education
through both tuition refund
and fully paid scholarships.
And finally we offer far-
sighted, company-paid
benefits for you and your
family, designed to give you
an added measure of security.
We have a number of
brochures describing career
openings. Your College
Placement Officer may well
be supplied with them. He can
also put you in touch with our
representatives when they
visit your campus.
But, if you prefer, write to us.
We'd welcome a letter from
you — and can assure you a
personal response. IBM is an
Equal Opportunity Employer.
Write to:
Manager of College Relations
Dept. 915
IBM Corporation
590 Madison Avenue
New York 22, N. Y.
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In just a few short months, those *
new graduates spanned the dis-
tance from the classroom to the
space age. They joined with their
experienced colleagues in tack-
ling a variety of tough assign-
ments. On July 20th, 1963, their
product went off with a roar that
lasted two solid minutes, provid-
ing more than 1 ,000,000 pounds
of thrust on the test stand. This
was part of the USAF Titan III C
first stage, for which United
Technology Center is the con-
tractor. Two of these rockets
will provide over 80% of all the
thrust developed by the vehicle.
Some of you now reading this
page may soon be a part of that
program. ..or a part of other sig-
nificant, long-range programs.
UTC now offers career oppor-
tunities for promising graduates
at the bachelor's, master's, and
doctoral levels in EE, ME, AeroE,
and ChE. Positions are impor-
tant and offer personal and pro-
fessional reward in the areas of
systems analysis, instrumenta-
tion, data acquisition, prelimi-
nary design, aerothermodynam-
ics, stress analysis, structure
dynamics, testing, propellant
development and processing.
If your idea of a career in the
space age includes joining a
young, vital, aggressive com-
pany... then get in touch with
us now! If you want to work with
men who can develop and build
a wide variety of sophisticated
propulsion systems, see your
placement officer for a campus
interview or write M r. Jay Waste.
UNITED
TECHNOLOGY
CENTER
SOME OF
IHEMENIO
WRKEO ON II
WERE IN
COllEGES
IIKEVOURS
lYElRIIGO
ft
P. 0. Box 358 Dept. E, Sunnyvale, California
. S. Citizenship Required - Equal Opportunity Employer
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ENGINEERING
OPEN HOUSE
EXHIBITS CONTEST
MARCH 13 & 14
BE A MILLIONAIRE X 10-*
FIRST PRIZE
Assignment:
buildbetterbarriers
againstbodyrust
Result: More rust-resistant steel than
ever before on 1964 Ford-built bodies!
Ford Motor Company, pioneer in the use of galvanized
(zinc-clad) steel, long noted for its ability to fight off
rust, is using increased amounts of this superior
material in 1964 car models. This marks further
progress in our continuing efforts to solve the prob-
lems of metal corrosion in car bodies.
Other Ford-developed rust fighters include special
zinc-rich primers
. . . aluminum and stainless steels
in mufflers, moldings and body fasteners . . . quality
baked-enamel finishes— all powerful barriers against
rust in Ford-built cars and trucks.
A new process, now in limited test production, is the
electrocoating of entire car bodies. This involves
electrical attraction between positively charged metal
surfaces and negatively charged paint particles. When
the body is dipped in an aqueous solution containing
the paint particles, a form of "electroplating" occurs,
the paint seeking those areas with the least coverage,
until a complete and uniform coating is deposited.
More examples of engineering leadership at Ford
Motor Company bringing better products to the
American Road.
MOTOR COMPANY
The American Road, Dearborn, Michigan
WHERE ENGINEERING LEADERSHIP BRINGS VOU BETTER-BUILT CARS
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THE NEW BREED
by Henry S. Magnuski, EE '66
Since their crude beginnings as
gangling tube and wire monstrosities
in the 1940's, electronic computers
have come a long, long way. We are
now in an era of the second genera-
tion computer, a computer made of
compact, solid-state printed circuits,
which cannot only do numerical cal-
culations, but can also handle state-
ments of mathematical logic.
As advanced and as complex as they
may seem, however, the second gener-
ation computers will eventually be
replaced by a third generation. The
purpose of this article is to describe
some of the work being done at the
University of Illinois on this new
breed of machines.
The formal name of the group work-
This inside view of the frequency analyzer
shows the ninety-six frequency filters on the right,
and the second derivative analyzers on the left.
]2
ing on these new computers is the
Biological Computer Laboratory
(BCL). The name is misleading,
though, because these computers are
not made of living cells, and have little
to do with biology or medicine. The
people working on biological com-
puters are not trying to take better
electrocardiograms or diagnose medi-
cal ills. They are trying to make a
computer which, according to Pro-
fessor M. L. Babcock, "may exhibit
'curiosity' about its environment and
interact with that environment; it may
display traces of adaptation such as
'memory' and appropriate reaction to
its surroundings, 'learning' in the sense
of storage of past experiences and the
association of those experiences; it
may show 'recognition' of itself (self-
awareness) and of its surroundings,
'goal-seeking' and avoidance of dilem-
mas, stabilit}' in the sense of home-
ostasis and self-repair; and/or perhaps
it may have some of the qualities of
'free-wiir in the context of unpredicta-
bility. These are features which are
usually considered as some of the
requisites of intelligence."
In order to achieve the above goals,
members of the Bio-Computer Lab
are working on a variety of projects,
ranging from Paul Weston's study of
artificial languages, to Ron Swallow's
"Cognitron," a complex neuron net-
work. The senior members of the lab
include Prof. Heinz von Foerster,
Director and nationally known author-
ity on cybernetics and electronics.
Prof. Ashby, who has been studying
multistabilities of complex networks.
Prof. Gunther, who is developing a
new type of multivalued logic, and
Professor Babcock, who is analyzing
the sounds found in speech and music.
Professor Babcock's work is a good
example of the type of research being
done by the BCL and the variety of
training and background required for
this type of work. Prof. Babcock was
originally trained as an electrical en-
gineer, but since then has become
familiar with neuron physiology, lin-
guistics, and speech. His project, that
of analyzing sound, grew out of a need
for better and faster man-machine
communication.
Until now, man has communicated
with computers primarily through
punch cards and magnetic tape. If an
oral communications link could be
established, man could talk directly to
their machines without having to go
tlirough the intervening steps. Such
machines would be useful not only to
computer programmers, but would al-
so have uses as language translators,
letter-writers for businessmen or the
physically handicapped, safety
switches for machine tool operators
whose hands might get caught in their
work, and a third hand for pilots who
need exti-a help in operating their air-
planes. Professor Babcock's work, then,
is not only of theoretical interest, but
has many practical applications also.
Men have been trying to analyze
speech for many years and so far
have had very little success. The rea-
son for this is that the speech signal
TECHNOGRAPHI
itself is extremely complicated. Not
onl\- are the sounds of the \o\\els and
consonants varied and different, but
the same word pronounced by several
people ma\- seem to be an entireh-
different signal to the machine. These
problems, coupled with the fact that
there are hundreds of thousands of
words in our language, make the task
of speech analysis a diffic\ilt one in-
deed.
Professor Babcock is attacking tliis
problem in what he feels is a new and
quite promising wa\'. He is looking at
speech and trying to find what he
calls "invariants," or certain character-
istics of sounds and words which do
not change with the accent, volume,
or speed of the speaker. He feels that
these invariants are located in the
regions of a word where a transition
takes place, as occurs when the
speaker changes from a vowel to a
consonant sound, or from a consonant
to a vowel sound. This change is
shown above in the word Techno-
graph which is pictured along the top
of the page.
This picture of the word %\'as taken
by running a photosensitive paper
under beams of light which were con-
trolled electronicalK- by the voice sig-
nals. The bottom line (not shown)
consists of milli-second time marks,
and the line ne.xt to these time marks
is the actual broad baud sound pres-
sure wave of the spoken word. The
third line, in the middle of the page,
is this same wave but limited from 20
to 5,000 cycles per second of fre-
Dr.
Whafs new at Bethlehem Steel?
On a Pennsylvania mountaintop, new research laboratories .
.
.
<>««'Alk^<«JMiiM^c .
On the Indiana lakefront, ivere building a new steel plant
Looking for real opportunity? On the crest of South Mountain, in
Bethlehem, Pa., we have recently completed the industry's newest research
laboratories, a S 10-million investment aimed at making Bethlehem the
leader in steel technology. And, at Burns Harbor, Indiana, we're building a new
plant at an initial investment of $250 million. It will incorporate
the latest advances known to metalworking science.
At Bethlehem Steel we have our sights set on continuous growth
and modernization : constant development of new and improved products.
This means career opportunities for alert and aggressive college graduates . . .
in steel plant operations, sales, research, mining, shipbuilding, fabricated
steel construction, and many other activities.
You can get a copy of our booklet, "Careers with Bethlehem Steel
and the Loop Course," at your Placement Office, or by sending a
postcard to our Personnel Division. Bethlehem. Pa.
BETHIEHEH
STEEL BETHLEHEM STEEL An equal opportunity employer
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Work for a bearing and steel company?
What's exciting about that?
Nothing—if you're bored by Project
Mohole, turbine engines, the world's
tallest crane, and biggest strip-min-
ing shovel, a telephone cable-laying
ship now crossing the Pacific, space
exploration, the Spirit of America
race car, the Alweg Monorail, a
moveable grandstand for the new
District of Columbia Stadium, Atlas
missiles and defense work
—
They're all recent projects involv-
ing The Timken Roller Bearing
Company, world's largest manu-
facturer of tapered roller bearings
and a leading producer of fine alloy
steel.
The Timken Company is the
world's largest because our engi-
neers developed tapered roller bear-
ings that revolutionized our "meat
and potatoes" markets in the Auto-
motive, Railroad, Farm and Con-
struction machinery industries.
At the Timken Company you
receive up to four years" training in
one or more of 22 training programs
— 80', of which are for young
engineers.
Instruction takes place on the job
and in the classroom. With pay. And
we participate in executive develop-
ment programs at well-known uni-
versities.
If you come with us, you can be
an indoor-type working in straight
research, testing and production. Or
you can be an indoor-outdoor-type
and become a sales engineer, helping
customers solve their design prob-
lems, which are also ours.
You'll work with one of three
products: Bearings, Steel or Rock
Bits. Uses for these products number
in the growing thousands.
There are 31 Timken Company
domestic sales offices in the United
States and Canada. Practically every
major city has one.
We serve markets in 119 countries
from 14 manufacturing plants in
England, France, Austraha, South
Africa, Canada, and the U. S.
And we're still growing.
So if you're interested in our kind
of work, why not get in touch with
us? Write Dept. MC for our 12-page
career booklet.
The Timken Roller Bearing
Company, Canton, Ohio 44706. An
equal opportunity employer.
"^m
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A Mofflent Of Reflection
by DAVID GIFFIN
A HISTORY OF MATERIALS
TESTING AT THE U OF I
Very often undergraduate engi-
neers get so deeply involved in their
studies they tend to lose their per-
spective, their position in relation to
their environment. Thus sometimes a
look into how some present behavior
or physical entity came about can
impart a deeper meaning to it, a
richer understanding. So if you have
a few minutes, lean back and relax . .
.
In 1887 a young professor began to
give instruction in laboratory work in
materials at the University of Illinois.
Using homemade equipment and de-
Ndsing his own experimental methods.
Professor Arthur N. Talbot was among
the first at Illinois to use the labora-
tory as a way of teacliing, a metliod
regarded with suspicion when it was
first introduced in 1870. In 1890, Pro-
fessor Talbot was named head of a
ne\\' department, the Department of
Theoretical and Applied Mechanics.
From this modest beginning has
grown one of the finest materials test-
ing laboratories in the country.
Materials testing had its first home
in 1902 when a laboratory of applied
mechanics was built. Most of the test-
ing equipment was homemade, and
although by present standards these
machines were more creatures of brute
force than tools of scientific measure-
ment, they performed much pioneer
work in materials. Early work in con-
crete performed by Professor Talbot
remains today as authoritative infor-
mation on the subject. In 1919 experi-
ments in fatigue of metals led to some
of the first knowledge of metal be-
havior; the investigation was regarded
as one of the most \ aluable of its kind
ever made. In the early 20's work on
steam locomotive tractive effort and
train resistance on railroads was per-
formed using an actual steam loco-
motive in the laboratory, which was
run at full speed \\hile sitting atop a
system of rollers. The tests proved
invaluable to raihoads during the era
of the steam engine.
These early materials tests were per-
formed with ver\' little prior informa-
tion and \\ith equipment conceived
and built right in the laboratory. The
work was truly original; it laid the
foundation for later materials testing
machines and methods.
In 1930 the T. & A.M. Department
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in(i\ed to a new building, the Mate-
rials Testing Laboratory (in 1938 re-
named Arthur Newell Talbot Labora-
tory), where it remains today. The
new laboratory was equipped \\ith the
latest factory-made testing machines,
including a monster capable of wield-
ing 3,000,000 pounds of force upon
test specimens up to a length of 38 'a
feet. Some of these precision-made
machines pulled specimens in tension
until fracture occurred and registered
the force (stress) applied throughout
the test; some were designed for com-
pression tests, some for creep tests,
and some for fatigue tests. With these
eseni irds
entif.c
1903—Although by
"homemade" testing machine was mo
creature of brute force than a tool of
measurement, much pioneer work in materials was
performed by Professor Talbot at the University of
Illinois. Today some of his early work in the
concrete area still remains as the only authorita-
tive information on the subject.
machines, data on a particular ma-
terial could be recorded and compared
with that of other materials. As new-
materials were fabricated, tests were
performed on them using these various
machines to determine their mechan-
ical behavior under different condi-
tions of loading. Through these many
tests, fairly precise behavior of a ma-
terial could be predicted. Recommen-
dations could be made concerning the
best uses of the material; also its ad-
vantages and disadvantages could be
stated, as compared to other materials
used for similar purposes.
It was during the early years of
Talbot Laboratory that the T. & A.M.
Department became known as an
authority on materials testing. A tre-
mendous amount of work was per-
formed in these years, sponsored by
both government and private industry.
With World War II came demands
from government for new materials
and for new uses of standard mate-
rials. In the war years the Department
performed a great amount of govern-
ment research: fatigue tests of an
aluminum alloy for airplane pro-
pellers; work on new types of pro-
peller blades; studies concerning the
use of laminated plastics for airplane
construction; and tests on various
types of tank armor plate. Other ex-
perimental work was also performed,
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but because it was highly restricted,
little record of it is available.
As time went by, new and improved
testing machines took the place of
manv of those installed when Talbot
1930— Installation of the testing machine Ion I
mark in Talbot laboratory. This factory-made pr-
cision "monster" is copable of wielding 3,000,00
pounds of force upon test specimens up to u
length of 38 '/j feet.
Laboratory was built. Some of these
newer machines combine in one ma-
chine many of the tests which used to
be performed in several separate
machines, which saves much time
usually required to set up the speci-
men in many different types of test
apparatus. Some machines in use now
can perform tension tests at widely
var\'ing speeds (strain rates) in order
to find differences in material behavior
with different loading rates. New
equipment also allows tests to be
performed at extremely high and ex-
tremely low temperatures ( from about
1600°C. to 78°C., the temperature
of liquid nitrogen) to determine
material behavior in a wide range of
earth and space environments.
Last year a new and fascinating
testing technique was instituted in
Talbot Laboratory. It is being used
by the research staff and also for
demonstration purposes in T. & A.M.
224. It is called the electro-hvdraulic
1963—This machine using the electro-hydraulic
closed-loop system is an integration of nearly
every kind of testing machine.
closed-^loop system. This system is an
integration of nearly every kind of
testing machine, and it can perform
these various tests in a small work
space. Basically the system is made up
of a mechanical test unit, a power
source, and a control unit. Directions
are sent to the mechanical unit
through the controller, which acti-
vates the test unit. As the test is run,
electric signals are sent from the
mechanical unit back through the
controller, where the actual behavior
is compared to the desired control. If
there is a discrepancy, the controller
automatically adjusts the system to
the desired control. Thus a closed loop
is formed: desired program, control,
actuation, feedback, further control,
etc. A human operator is not required
to maintain control at any point. A
far cry indeed from the first home-
made testing equipment.
And in the future? There are good
possibilities of merging the closed-
loop system with an analog computer.
This type of testing could determine
the performance of a specimen in
some entire physical system. It could
also be used to compile, store, print
out, and compare results of materials
tests.
It is not too unfeasible that in a
few decades, tests in Talbot Labora-
tory will be performed by tossing a
chunk of material into a macliine
which will examine it, crush it, heat
it, freeze it—in short do everything
to it—and then tell the operator how
it liked it!
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Picture of
a committee
at work!
The man in the picture is a committee of
one having a big meeting— with an idea.
He is working independently in one of
nine modern engineering and research cen-
ters established by International Harvester
—a company which has doubled its re-
search and engineering budgets in the past
ten years.
Few other companies have created so
many new opportunities for college gradu-
ates with scientific ambitions.
If you are a mechanical, industrial, elec-
trical, agricultural, chemical, ceramic, met-
allurgical, general or civil engineer... or a
mathematician, computer technologist or
program analyst, you are invited to learn
more about new and challenging engineer-
ing assignments at IH now.
We are now interviewing men interested
in careers in the design, development, engi-
neering, manufacturing and testing of more
than a thousand different IH products.
The men chosen will be recognized
members of a team that is first in world
production of heavy-duty trucks, farm trac-
tors and agricultural equipment, a world
leader in the manufacture of earthmoving
and construction equipment and a pioneer
in gas turbine development.
Would you like to get better acquainted?
Just send the coupon below.
Using a mile of wire and 320 strain gages, a
young engineer sets up static stress tests in the
new IH Construction Equipment Laboratory.
n
[].
International Harvester Company
An Equal Opportunity Etnployer
New booklet describes our engineering and research
centers. For your copy, mail this coupon to: General
Supervisor of Employment, International Harvester
Company, 180 N. Michigan Avenue, Chicago 1, 111.
AN INTERNATIONAL HARVESTER
REPRESENTATIVE WILL BE ON YOUR CAMPUS
SOON. IF YOU WOULD LIKE A PERSONAL
INTERVIEW, PLEASE CHECK HERE Q
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From the ocean's depths to outer space.
The scope of projects under development at the Bendix
Corporation ranges from advanced oceanics to a landing
gear for lunar surface vehicles and countless things in
between. College graduates find depth of technological
challenge in their assignments, whether it be in the space,
missile, aviation, electronics, automotive, oceanics or
automation fields. Bendix employs top-notch engineers,
physicists, and mathematicians at all degree levels. They
enjoy the prestige of Bendix achievement and challenge.
Bendix operates 26 divisions and 8 subsidiaries in the
United States, and 12 subsidiaries and affiliates in Canada
and overseas. Our 1950 sales volume was $210 million.
Last year it was over $750 million.
Look over our materials in your placement office. Talk
to our representative when he's on campus. If you'd like
to have your own copy of our booklet "Build Your Career
to Suit Your Talents," write to Dr. A. C. Canfield, Director
of University and Scientific Relations, The Bendix Cor-
poration, Fisher Building, Detroit 2, Michigan. An equal
opportunity employer.
THERE ARE BENDIX DIVISIONS IN: CALIFORNIA, MISSOURI, IOWA, OHIO, INDIANA, MICHIGAN, PENNSYLVANIA, NEW YORK, NEW JERSEY, MARYLAND.
WHERE IDEAS
UNLOCK
THE FUTURE
'"E^ffow^r
CREATIVE ENGINEERING FOR: SPACE D MISSILES D AVIATION D AUTOMOTIVE D OCEANICS D AUTOMATION
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GLUE IN THE RAFTERS
Building a new home has always been a dramatic
event for the homchuilder. The U of I Snwll Homes
Council-Building Research Council is helping to in-
sure that these new homes are progressively more
durable and less expensive.
by JOSEPH CABLK GE '64
The University of Illinois Small
Homes Council-Building Research
Council and the Purdue University
Wood Research Laboratory have
teamed up to help solve an age old
problem: how to fabricate a durable
home at a minimum expense. The
answer—nail-glued roof tmsses.
Over 60 per cent of the homes built
today utilize a prefabricated roof
truss. These trusses create a greater
design freedom because they eliminate
the need for beams and load bearing
partitions. Until now, however, tliese
trusses have been connected by nails,
si.xty different types of metal connec-
tors, bolts, split-rings, or screws.
Illinois and Purdue have developed
and proven satisfactory various-nail-
glued trusses which can be fabricated
easily and inexpensively without a loss
of durability and stiffness.
There are many advantages of nail-
glued trusses over other means of
connections. The glue joint is more
rigid than any other means of con-
nection and maintains its rigidity even
after the lumber has dried. Nail-glued
trusses can be fabricated with a ham-
mer and a paint roller; no expensive
equipment is required. In addition,
no angle cuts are required on the
members of the truss.
In one application, for example, a
24-foot king-post shop-fabricated truss
can be built wdth material and labor
cost of $11.50. Delamination of the
plywood will occur before the glue
breaks its bond.
MATERIAL
The materials used in the manu-
facture of nail-glued trusses should
meet certain requirements. The mem-
bers of the truss should be Douglas
Nail-glued trusses can be fabricated with only
a hammer and a paint roller. A 24-foot king-post
shop-fabricated truss con be built with material
and lobor for about $11.50.
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1- ir lumber whose flexure strength is
a minimum of 1,500 psi. Gusset plates
of 1" boards, or %" or Vz" plywood
are recommended. Casein glue, Fed-
eral Specification—MMM-A-125, Type
I or II, mixed in accordance with
niiUiufacturer's specifications, should
be used. Nails or staples that are
dri\cn manually or mechanicalh' are
used for holding the gusset plates to
the members while the glue is curing.
Nails or staples do not provide sig-
nificant structural strength after the
glue is cured.
Methods of testing have improved
considerably in the last ten years. SX
first, the back-breaking method of
that will be imposed upon the truss
could be easily calculated. Live loads
were estimated. In the midwest, 25
psf. is usually assumed as a snow load;
this is equivalent to 6" of rain or 60"
of snow. To produce the maximum
allowable deflection of L 270, the live
load on a short-span truss woidd have
to be equivalent to 10 feet of snow. It
was concluded that the truss was not
only strong, but also very stiff.
Now there is no need to use primi-
tive methods of testing trusses. Other
methods have been found to simulate
conditions of loading.
.\ full-scale test unit, consisting of a
structural floor slab, steel holding
brackets, and a hydraulic s\stem for
applying loads, has been developed.
analysis of the nail-glued truss. Many
assumptions must be made when the
computer is used. The biggest assump-
tions are that the structure is homo-
geneous in both directions, and that
the joint is rigid and therefore acts as
one unit. The computer study is still
unpublished, but will show that it
relates fairly closely to the scaled-
down testing.
fiilU^i APPLICATIONS
Nail-glued roof trusses developed
by Illinois and Purdue have proven
most satisfactory, yet the rate of their
general acceptance has been limited
by the Federal Housing Administra-
tion, and local building codes and in-
spectors. They fear that the builder,
This back breaking method of testing glued
joints shown below tios been replaced by a new
tiydraulic system stiown in ttie rigtit photo.
Illinois and Purdue have developed o full-scale
test unit to test glued joints. This test unit consists
of o structural floor slob, steel holding brackets,
and a hydraulic system for applying loads.
loading concrete blocks on top of the
truss was used to find the ultimate
load bearing properties. The glued
joint could not be broken. Failure oc-
curred at the glue bond between the
first and second la\ers in the pl\-Avood
gusset plates. These experiments w^ere
fruitless because the strength was not
the limiting factor.
It was back to the job of loading
the truss to measure the deflection at
the center of the span. To prevent
plaster from cracking, a deflection
equal to the span di\ided b\- 360 is
permissible. The researchers at Illinois
and Purdue chose ^4 of this require-
ment, or the span divided by 270, as
the allowable deflection. Dead loads
This test unit enables the researchers
to detect specimen failure immed-
iately, to apply uniform loads, to
simp]if\- instrumentation, to apply
multi-directional loads, to appl\- re-
peated loads at short inters-als, and
to economize in testing space.
Recently, scaled-down models have
been tried to find out if they can be
used to simulate full-scale testing.
The limitations in this type of testing
are numerous and, therefore, model
testing cannot be used alone. Wood,
being non-homogeneous, cannot be
used for the model. Plastic or metal
models must be used.
Everything these days seems to be
going into a computer, and so has the
in an effort to cut constiuction costs,
will not use the proper glue, or will
shorten the curing period, thereby
reducing the bonding strength. The
FHA does approve shop-fabricated
trusses manufactured under controlled
conditions and nail-glued trusses fab-
ricated on location while they are in-
specting. After seeing its performance,
most building inspectors have also
become con\inced that the nail-glued
truss is excellent.
Information pcrtaininiS, to design
and fabrication may he obtained from
the University of Illinois Small Homes
Couneil-BtiihUnfi Research Council.
Mumford House, Urbana. Illinois.
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kTERVIEW
lOOM A
Come in-and bring your career questions
"Giving you the answers" is the job of the
Allied Chemical campus interviewer . He will
be here, on your campus, soon. He would like
to talk with you—to answer your questions—
to help you get the facts you need to make
a sound career decision. When you see him,
feel free to ask him all the questions that are
DIVISIONS; BARRm • FIBERS • GENERAL CHEMICAL • INTERNATIONAL •
Hied
hemical
important to you. And remember, the more
definite your questions, the more career help
he can give you. Your placement office can
tell you when he will arri\e—and supply you
with a copy of "Your Future in Allied
Chemical." Allied Chemical Corporation,
BASIC TO AMERICA'S PROGRESS Dcpt. 190. 61 Broadway, New York 6, N. Y.
NATIONAL ANILINE • NITROGEN • PLASTICS • SEMET-SOLVAY • SOLVAY PROCESS • UNION TEXAS PETROLEUM
AN EOUAL OPPORTUNITY EMPLOYER
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THERE WILL BE AN EAGL
24
)N THE MOON...
ur world-recognized trademark—"the P&WA eagle"—has been
lentified with progress in flight propulsion for almost four decades,
panning the evolution of power from yesterday's reciprocating
ngines to today's rockets. Tomorrow will find that same Pratt &
Whitney Aircraft eagle carrying men and equipment to the moon and
> even more distant reaches of outer space.
ngineering achievement of this magnitude is directly traceable to
ur conviction that basic and applied research is essential to healthy
regress. Today's engineers at Pratt & Whitney Aircraft accept no
miting criteria. They are moving ahead in many directions to advance
ur programs in energy conversion for every environment.
ur progress on current programs is exciting, for it anticipates the
fiallenges of tomorrow. We are working, for example, in such areas
s advanced gas turbines . . . rocket engines . . . fuel cells . . . nuclear
ower—all opening up new avenues of exploration in every field of
erospace, marine and industrial power application.
he breadth of Pratt & Whitney Aircraft programs requires virtually every tech-
ical talent
. . .
requires ambitious young engineers and scientists who can con-
ibute to our advances of the state of the art. Your degree? It can be a B.S., M.S.
r Ph.D. in: MECHANICAL . AERONAUTICAL • ELECTRICAL • CHEMICAL and
UCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CE-
AMICS • MATHEMATICS • ENGINEERING SCIENCEor APPLIED MECHANICS.
:areer boundaries with us can be further extended through a corpo-
ation-financed Graduate Education Program. For further information
;garding opportunities at Pratt & Whitney Aircraft, consult your col-
!ge placementofficer—or—write to Mr. William L. Stoner, Engineering
department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.
=ratt&Whitney fiircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
LORIDA OPERATIONS WEST PALM BEACH, FLORIDA
u
ED AIF
P
DIVISION OF UNIT RCRAFT CORP.
An Equal Opportunily Employer
SPECIALISTS IN POWER... POWER FOR PROPULSION-POWER
FOR AUXILIARY SYSTEMS. CURRENT UTILIZATIONS INCLUDE
AIRCRAFT, MISSILES, SPACE VEHICLES, MARINE AND IN-
DUSTRIAL APPLICATIONS.
25
INSTANT STORMS
by JOHN LITHERLAND
Dr. Ven Te Chow, Professor of Hydraulic Engi-
neering in the C. E. department at the University
of Illinois, is directing a research project to create
artificial rain in the laboratory and measure the
resulting runoff. Such research may make it possi-
ble to control flooding and erosion and thus save
much of one of our most important natural re-
sources—soil.
Ever since Noah built the ark some
44 centuries ago, men liave been in-
terested in rain and floods. However,
surprisingly enough, very httle is
known in many areas concerning rain-
fall and runoff and the characteristics
of water flowing overland.
Open channel hydraulics pertains
to the movement of water through
rivers, streams, and man-made water-
ways. The characteristics of open
channel hydraulics have been well
developed. But even more basic than
this study is the study of the flow of
water over drainage basins. By pro-
ducing rain in the laboratory. Dr. \'en
Te Chow, Department of Civil Engi-
neering, University of lUinois, will
perform basic investigation on con-
trolled models to determine the char-
acteristics of such flow.
Dr. Chow is the project director of
a three year research program spon-
sored by the National Science Foun-
dation and aimed at developing basic
laws concerning the flow of \\ater
over watershed basins. The Founda-
tion has appropriated $171,350.00 for
this research.
The program is designed for three
phases, each phase requiring about
one year. The first phase is currently
underway and concerns the planning
and design of equipment and models.
The experimental equipment will
consist of an artificial rain-producing
mechanism overlying a model of a
watershed. According to the present
plan, the rain-making device will
consist of four hundred 2' by 2' in-
dividual units each of which can be
controlled separately, for flexibility.
Raindrops will be produced by a
system of hypodermic needles in each
unit. A small pump will supply the
water. By varying the pressure of the
water on the needles, raindrop di-
ameter can be varied from 0.5 to 5.0
mm.
By holding all other factors con-
stant, this rain-producing mechanism
can be used to detennine the effects
that rainfall intensity, raindrop size,
duration of the storm, area distribu-
tion, time distribution, and storm
movement have on the characteristics
of water flow over any given model
watershed.
The maximum size of the model
watershed will be 40' x 40' (the size
of the artificial storm area) and may
be any size smaller than this. The
geometry of the basin may be varied
from elliptical and circular shapes to
squares. Other variable factors vwU
include slope, channel density, sur-
face roughness, and soil conditions.
The latter two variables depend large-
ly on the use to which the land is put.
The drainage basin characteristics will
be the hardest \ariables to establish
laws for, as it is easily seen that there
can be infinitely many variations of
such factors as surface roughness and
soil condition.
In addition to tlais equipment, there
will need to be a complex system of
sensing devices to measvire the output
discharge from the drainage basin.
One of the University's high-speed
computers will be programmed to
automatically plot the hydrographs of
the out]^5ut and to eliminate the man-
ual labor of organization and com-
putation of solutions from the data.
An impulse stepping switch will be
used to control previously pro-
(Confinucd on page 44)
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John Lauritzen wanted further knowledge
f
He's finding it at Western Electric
When the University of Nevada awarded John Lauritzen
his B.S.E.E. in 1951, it was only the first big step in the
learning program he envisions for himself. This led him
to Western Electric. ForWE agrees that ever-increasing
knowledge is essential to the development of its engi-
neers—and is helping John in furthering his education.
John attended one of Western Electric's three Grad-
uate Engineering Training Centers and graduated with
honors. Now, through the Company-paidTuition Refund
Plan, John is working toward his Master's in Indus-
trial Management at Brooklyn Polytechnic Institute.
He is currently a planning engineer developing test
equipment for the Bell System's revolutionary, new
electronic telephone switching system.
If you set the highest standards for yourself, both
educationally and professionally, we should talk. West-
ern Electric's vast communications job as manufactur-
ing unit of the Bell System provides many opportunities
for fast-moving careers for electrical, mechanical and
industrial engineers, as well as for physical science,
liberal arts and business majors. Get your copy
of the Western Electric Career Opportunities booklet
from your Placement Officer. Or write: Western
Electric, Room 6405, 222 Broadway, New York 38,
N. Y. And be sure to arrange for an interview when
the Bell System recruiting team visits your campus.
MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEMWestern Electric
AN EQUAL OPPORTUNITY EMPLOYER
Principal manufacturing locations in 13 cities • Operating centers in many ot these same cities plus 36 others throughout the U. S. Engineering Researcl
Center, Princeton, New Jersey • Teletype Corporation. Skokie. Illinois, Little Rock. Arkansas General heatJouarters. 195 Broadway. New York 7. New Yori
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by BEAUREGARD DANGERBRIDGE
Well now Engineers, you've born
with old Beauregard for four months
now, and it's time he gave you some-
thing to show for it. Do any of you
wet-eared problem solvers know what
happened just a few days ago? Of
course not! Your generation just
doesn't have time for the finer things
of life. Why, back in my day the engi-
neers really kept busy around Febru-
ary 14th. Yes Sir! We knew what Saint
Valentine's day was for in tlie 20's
(and none of yoiu- smart-aleck cracks
about Chicago mobsters either).
This month old Dangerbridge will
open the doors to the past and give
you grade-grubbers a look at how
engineers wooed the girls back in the
good olde days. Reprinted below is a
little poem written by a Technograph
staff member back in 1925: a Valen-
tine for the man who isn't afraid to.
tell the truth about his feelings.
DE PONTIBUS
A Statistically Indeterminate Love Song
^ itooci on tlie oric/ge at inianlght,
_^ iinipie f-'^ralt-truSi dpan,
and intt linneri were nelct Jixed-enaea
J'« Ine claip of mu love — dear -y^nn.
—^ncl ai ~y there iurveited tier,
illlu love do paiiina fair.
lA/nile a iportive wind load Midden
\^auied teniile streiA in her Itair.
.^^nn, wilt thou wath beiide me
oLonn life i hard iurlaced roadC
KJn mil ribi ' Spiral reinforcement
If III heart ieti up an impact load.
\^li, -y^nn, beam thou upon mu life;
^ praii thee do not dim it.
—^nd mil ion when she iolllii whispered [y^^t
Exceeded the elastic limit.
From the November, 1925 issue of Technograph.
News Notes From Outlook
HOW TO TALK TO A COMPUTER
The electronic computer, one of
man's most useful tools, is not easy to
communicate witli. In a few words or
short sentences one engineer can give
another engineer "instructions" for
performing a complex task, but he
must give a computer hundreds or
thousands of instructions to make it
do the same job. Not only is this
method of instructing far removed
from the engineer's normal way of
thinking, but it makes programming
time-consuming and expensive. This
tends to stereotype the engineer's
work because of his inclination to use
already-existing programs. A project
to develop a means of communicating
with computers in everyday or "prob-
lem-oriented" language is currently
in progress in the University of Illinois
Department of Civil Engineering.
This project, which is directed by
Dr. S. J. FenVes, is aimed toward the
development of a system through
which the computer can be "in-
structed" by the same words one engi-
neer would use to instruct another.
The initial work is specifically directed
toward programming the computer
for structural analysis problems, but
eventually the system will be applied
to other phases of structinal engineer-
ing such as structural mechanics, de-
sign, detailing, specification checking,
quantity takeofi^, and erection schedul-
ing. The system has been designated
STRESS, for Structural Engineering
System Solver. STRESS is actually a
computer program or processor that
serves as an interpreter which accepts
problem-oriented language and trans-
lates it into computer language. When
the system is in use, the engineer has
complete freedom in describing his
problem in his own terminology, as
well as in specifying the alternatives
he wishes to investigate. The system
is designed so that additional compo-
nents or procedures can be easily
incorporated. After one hour of in-
struction, undergraduates who were
previously unfamiliar with computer
programming have been able to use
the system. It holds promise for use
in other fields of engineering where
researchers feel that a quick answer
deserves a quick question.
NOTES
The first Engineering Experiment
Station in America was established at
the University of Illinois in 1903.
The College of Engineering was
one of the original units established
when the University of Illinois opened
in 1868.
(Continued on page 33)
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Would you like to be the man who masterminds the computer?
Settling on your first important job is a big step. And
nobody can make the final decision but you. If you are
looking for a company that encourages—and rewards
—indi\'idual contributions, give serious thought to a
career with United States Rubber. We offer you the
security of a company that is growing, and growing
fast in fields that present great opportunities to qualified
graduates.
Less than half our business is in tires. Our 70,000 em-
ployees in 74 plants, here and abroad, produce more
than 33,000 different consumer and industrial products.
Spearheading our growth is a vast and complex research
and development program. Some of the exciting projects
in work are solid rocket fuels and the application of
atomic radiation to form revolutionary new t^pes of
rubber, plastics and chemicals. Oceanography and the
latest designs in space stations are also high on our
agenda.
It is only in such a large and stable company such as
United States Rubber that you will find the di\'ersity,
the facilities, the opportunity—fl?!f/ the appreciation that
challenge men of skill, industry and imagination.
UNITED STATES RUBBER 1230 Avenue of the Americas, New York 20, N.Y.
An Equal Opportunity Employer
THE FIELD IS WIDE "U.S." offers a comprehensive variety of career opportunities to Chemical, Electrical, Mechanical, Indus-
trial and Textile Engineers as well as to those with degrees in Physics, Mathematics and Chemistry. Contact your placement office
to determine when a U.S. Rubber recruiter will visit your campus. Before you decide on your first job, have a talk with him.
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ARE YOU INTERESTED IN...
CONSTRUCTION...
WATER RESOURCES DEVELOPMENT. .
.
IN THE GEOGRAPHICAL AREA OF YOUR CHOICE
WITH THE CORPS OF ENGINEERS
DIVERSITY OF ACTIVITIES
The Corps of Engineers embraces virtually the entire range of modern
engineering in the construction field. Projects include research into
basic science, engineering investigations and regional planning; design,
construction, operations, maintenance, and management of hydro-
electric power dams, flood control facilities, harbors and navigable
streams; design, construction and maintenance of family housing,
runways, hangars, roadways, hospitals, and nuclear power installations;
and construction of intercontinental ballistic missile and space launch-
ing sites. In addition are the allied fields of cartography, geodesy and
engineer intelligence.
OPPORTUNITY
Opportunity is provided for progressive movement toward top positions
for men with ability. You learn from top calibre professionals who
have had many years of high quality experience.
LOCATION
Projects are located in every State and in many foreign countries.
A CAREER NOT A JOB
The Corps offers a well defined 18-month rotational training program
for young graduate engineers covering all facets of the varied work
program. This is followed by planned career development assignments.
These assignments enable a young man to develop his special aptitudes
in the engineering field. As he progresses, special attention is given
to the development of managerial and executive abilities.
ADVANCED EDUCATION AVAILABLE
Attendance at special seminars, symposiums, and university courses
and participation in professional societies and activities are encour-
aged, and sponsored when possible. Fellowships for advanced study
and awards for outstanding achievement are also available.
FOR ADDITIONAL INFORMATION ... and an illustrated
brochure "Your Career", write to the Chief of Engi-
neers, Department of the Army, Washington, D.C.
20315
CORPS OF ENGINEERS
DEPARTMENT OF ARMY
30
AN EQUAL OPPORTUNITY EMPLOYER
TECHNOGRAPH
Must a big company be impersonal? We think not.
In fact, we go to great lengths to make
certain that no one is ever "lost" at Dow.
From the day a man first joins us, we
follow his career with interest, make
certain that his assignments give him
every opportunity to develop and display
his talents, and encourage him to accept
ever-increasing responsibilities.
Because Dow is organized much like a
group of small companies rather than a
vast corporate complex, recognition
comes quickly. Our transfer policy
encourages lateral moves which aid the
development and growth of the indi-
vidual as well as the Dow organization.
Promotions are made from within. Your
future with Dow is virtually limitless.
Whether you're a chemist, engineer,
biologist, mathematician, physicist—or
student of any of a hundred other educa-
tional disciplines, you'll find that Dow
respects and values you as an individual,
encourages independent thinking and
independent research.
Yes. People are the important figures at
Dow. And, working together, they've
compiled some Impressive statistics.
Research is continuous at 50 separate
Dow laboratories. We manufacture at 30
locations in the U.S. Abroad, our manu-
facturing and marketing operations are
located in 26 different countries. We
serve more than 200 industries with some
700 items—ranging from chemicals and
plastics to new consumer products.
Sales have increased eightfold since
World War II. Present plants are being
expanded, new ones built.
And Dow offers not only a stimulating
future, but a rewarding one as well. Many
of our employee benefit plans are indus-
try models, including our periodic stock
purchase plans, sickness and accident
benefits, life insurance, hospitalization
insurance, annual salary review, pension
and profit-sharing plan, and our educa-
tional assistance plans.
If you're looking for unlimited opportu-
nity, look to Dow. For more information
about us, see your College Placement
Director, or write the Technical Place-
ment Manager at any of our locations
listed below. The Dow Chemical Com-
pany, Midland, Michigan. An Equal
Opportunity Employer.
California— Pittsburg • Colorado— Rocky Flats
• Illinois—Madison • Indiana—Pitman-Moore Divi-
sion, Indianapolis • Louisiana— Plaquemine •
Massachusetts— Framingham • Michigan—Mid-
land • Ohio— Packaging Division, Cleveland •
Oklahoma—Dowell, Tulsa • Texas— Freeport •
Virginia—Williamsburg.
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SPECIAL TOURS
AT
OPEN HOUSE
Editor's Note—We are delighted to receive this in-
formation from the Engineering Open House Commit-
tee. In our research-oriented December TECHNO-
GRAPH we brought up many questions concerning
campus research and its relationship to the under-
graduate engineer. The special tours are an excellent
opportunity for undergraduate students to become
familiar with university research in their area of interest.
Why not drop a card in the mail now? We have.
What goes on in an engineering research laboratory?
There are many such labs on the University of Ilhnois
campus which are usually not open to the public, even
during Open House, because of the fragile and some-
times dangerous equipment they contain. This year dur-
ing Open House (March 13 and 14) many of these
laboratories, in addition to those regularly open for in-
spection, will admit guests in small guided tours, a
wonderful opportunity for those \\'ho would like to get
a better understanding of a particular field of engineer-
ing research. To be included on one of these tours, it
is necessary to register in advance by writing Robert
Phelps, Open House Headquarters, 117 Transportation
Building, University of Illinois, Urbana. If you are inter-
ested in more than one of these tours, please list your
choices in order of preference. It may not be possible
to honor all requests because of the number of people
involved.
The tours will be limited in size, and different labora-
tories will be open at different times, so the following
list of labs should be consulted before writing. All res-
ervations must be in by March 2. The labs that will be
open are:
Aeronautical Engineering
Aeronautical Engineering Lab
Agricultural Engineering
Ag. Eng. Research Lab
Instrumentation and Contiols Lab
Tractor Lab
Ceramic Engineering
Electronic Ceramics Labs
Glass Research Lab
Microscopy Lab
X-Rav Diffraction Lab
Mechanical Engineering
Welding Lab
Internal Combustion Engine Lab
Power Lab
Machine Tool Lab
Foundry
Mining, Metallurgy, and Petroleum Engineering
Nuclear Magnetic Resonance Lab
(Research on make-up of metals)
Metal Phase Transition Lab
Lattice Defects Lab
Nuclear Engineering
Nuclear Reactor Lab
Physics
Mossbauer Effect Lab
( Checks on the theory of relativity
Scanning and Measurement of Bubble i
Chamber Pictures
^
(Tracing of particles) \
Cyclotron Laboratory Fri., 1-5 p.m.
Superconductivity Lab Fri., 3-5 p.m.; Sat., 9-12 a.m.
Electron Spin Resonance Lab Fri., 1:30-5:30 p.m. only
I Fri., 1-5 p.m.
Sat., 9-12 a.m.
or 1-5 p.m.
Sat., 8-12 a.m.
I Mi
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Analytical Mass Spectrograph Lab 9-4 Fri. and Sat.
(Analysis of crystals for impurities)
Magnetic Resonance Lab 9-12 Fri. and Sat.
(Studies of magnetism of nuclei and electrons)
High Pressure Laboratory 9-5 Sat. onK'
(Studies of defects in materials under high pressure)
Spark Chamber Research Lab 9-12 Fri. and Sat.
Experimental Physics Lab 1-5 p.m. Fri. and Sat.
(A regular lab course for seniors interested
in advanced experiments)
Chemical Engineering
High-Pressure Lab
(\\'here properties of materials under high pressure
are studied
)
Heat Transfer Lab
(High-speed photography stiidies)
Civil Engineering
Traffic Engineering Lab
Structural Research Lab
Hydraulics Lab
Test Track
Sanitary Lab
Concrete Lab
Soils Lab
Electronic Equipment Lab
Electrical Engineering
Analog Computer Lab
.-Vntenna Lab
Biological Computer Lab
Radio Astronomy Data Computing Center
Electro-Optical Lab (laser research)
Gaseous Electronics (plasma research)
Charged Particle Lab (space engine research)
Semiconductor Lab
Ultramicrowave Research Lab
General Engineering
Atmospheric Lab (air pollution research)
Theoretical and Applied Mechanics
Concrete Lab
Controlled Environment Lab
Metal Fatigue Lab
Fluid Mechanics Research Lab
Photoelastic Research Lab
All labs will be open 9 a.m.-o p.m., Friday and Satur-
day, March 13 and 14, unless othencise specified.
Outlook
(Continued from page 29)
Ed. Note ... It was bound to happen
sooner or later. Engineering Outlook
has decided to fight fire with fire.
Their strategy seems to be, "If TECH-
NOGR.\PH"'can "Lift" from Outlook
wthout so much as a 'thank you' we'll
just do the same." . . . Just wait until
Outlook quotes something direct!)-
from TECH; we are copyrighted but
i they aren't! Anyone know a good but
cheap (eh . . . inexpensive) lawyer?
A COLLEGE-INDUSTRY PROGRAM
FOR STUDENTS
Toda\- an increasing number of
students in the University of Illinois
College of Engineering are enrolled
in a co-op program—a modern way to
have your cake and to eat it at the
same time. The students alternate pe-
riods of schooling with periods of
working in industry*. The student's
emplo)Tnent is related to his field of
study and his work assignments in-
crease in complexity' as he progresses
through his college curriculum. His
rate of pay is increased each academic
year that he works for the co-operat-
ing company. The entire program ex-
tends a normal four-jear curriculum
to five years.
The College of Engineering has es-
tablished co-op programs with several
outside organizations: Rock Island
Arsenal; McDonnell Aircraft; NASA
(at Edward Air Force Base, Califor-
nia); and AlHs-Chalmers. Stiidents
now participating in these programs
are generalK- quite happ>- with them.
7/1 an article in the October issue of
the Technograph, the Univeristy of
Illinois student engineering magazine,
mechanical engineering sophomore
Lawrence Heyda lists four important
benefits he feels he is receiving from
the co-op program: money to finance
liis education, valuable industrial ex-
perience as part of his education, a
chance for a higher starting salary on
graduation, and a chance to explore
the various types of engineering work
in a company (such as manufacturing
and service, design and analysis, re-
search, etc.) Heyda's experience is
typical of the co-op student.
The program is an example of co-
operation between University and in-
dustry for the achievement of goals
benefiting both.
SEVEN OUT OF TEN FRESHMEN
COMPLETE DEGREES
Common ideas about the rate of
college dropouts are drastically re-
\ersed in a study of college men by
the Universit\-'s Office of Instructional
Research. Although many people have
said tliat 40 to 60 per cent of students
who begin college never earn degrees,
this study shows that 70 per cent
achie\'e degrees within ten years of
starting in college. It also indicates
that nearly t\vice as many starters
graduate within ten years as do with-
in four years.
The study in\olved 1,332 men who
came to Illinois as freshmen in 1952.
A 94 per cent return was achieved in
data obtained. It shows that of every
ten freshmen who came to the campus
in 1952, se\en had college degrees ten
years later. Five earned their degrees
within four \'ears; of the five who had
dropped out during the four years,
three had come back to college; and
of those who did not have degrees,
some were still working toward them.
It appears that a change of curriculum
or a dropout doesn't necessarily mean
that a student's college career is per-
manently ended.
Professor D. W. Kerst, a physicist
in the U of I College of Engineering,
in\ented the betatron— an atom
smasher for physics research—in 1940.
The name "betatron," coined by Prof.
Kerst, was derived from the Greek
symbol "beta," used to indicate high-
energ\' electrons, and the suffix
"tron," meaning "an instrument for."
The first betatron was given to the
Smithsonian Institution.
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Freedom & Discipline
Modern physics has identified 34 elementary
particles of matter— each with its twin anti-parti-
cle. The inevitable two opposing forces that keep
the universe in balance.
We think at the heart of most well-run modern
companies there are also two opposing and equally
important forces—freedom and discipline.
Freedom to innovate, to change, develop and
invent. Plus the discipline to stick to the facts, to
stick to the problem, to stay within the budget.
At Celanese we try to combine freedom and dis-
cipline to better serve our customers, our share-
holders, and our employees.
Perhaps we are the company at which you can
best pursue your career. If you are trained in
chemical engineering, electrical engineering, me-
chanical engineering, chemistry or physics, we
hope you will stop in to see our representative
when he visits your campus. Or write directly to
us, briefly outlining your background.
Address your correspondence to: Mr. Edmond
J. Corry, Supervisor of College Relations, Celanese
Corporation of America, 522 Fifth Avenue,
New York 36. New York. ceUnese®
AN EQUAL OPPORTUNITY EMPLOYER
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AIRWAYS CONTROL
ALLOYING
AUTOMATION
AVIONIC SWITCHING
BONDED METALS
CAPACITORS
CERAMICS
CIRCUITRY
CLAD METALS
COMMUNICATIONS
COMPONENTS
COMPUTER ELEMENTS S
PROGRAMMING
CONTROLLED RECTIFIERS
CONTROLS
CRYOGENICS
CRYSTAL GROWTH
CYBERNETICS
DATA HANDLING
DEVICE DEVELOPMENT
DIELECTRICS
DIFFUSION
DIODES
ELASTIC WAVE
PROPAGATION
ELECTROCHEMISTRY
ELECTROLUMINESCENCE
ELECTROMECHANICAL
PACKAGING
ElECTROMECHANICS
ELECTRO OPTICS
ElECTROTHERMICS
ELECTRON PHYSICS
ENERGY CONVERSION
ENVIRONMENTAL S
QUALIFICATION TESTING
FERROMAGNETICS
GEODETIC SURVEYS
GEOMAGNETICS
GEOPHYSICAL
EXPLORATION
GEOSCIENCES
GLASS TECHNOLOGY
GRAVIMETRY
INDUSTRIAL ENGINEERING
INFRARED PHENOMENA
INSTRUMENTATION
INTEGRATED CIRCUITS
INTERCOMMUNICATIONS
LASER PHENOMENA
MAGNETIC DETECTION
MECHANIZATION
METALLURGY
METER MOVEMENTS
MICROWAVES
MISSILE 4 ANTIMISSILE
ELECTRONICS
NAVIGATION ELECTRONICS
NUCLEAR FUEL ELEMENTS
OCEANOGRAPHY
OPERATIONS RESEARCH i
ANALYSIS
OPTICS
PHOTOVOLTAIC DEVICES
PHYSICAL CHEMISTRY
PHYSICS
PIEZOELECTRICS
PLASMA THEORY
PLATING
QUALITY CONTROL
QUANTUM ELECTRONICS
RADAR
RARE EARTHS
RECONNAISSANCE
RECTIFIERS
REFRACTORY MATERIALS
RELIABILITY
RESEARCH & DEVELOPMENT
RESISTORS
SEISMOLOGY
SEMICONDUCTORS
SOLAR CELLS
SOLID STATE DEVICES
SOLID STATE DIFFUSION
SONAR
SOUND PROPAGATION
SPACE ELECTRONICS
SUPERCONDUCTIVITY
SURVEILLANCE
SYSTEMS
TELEMETRY
THERMOELECTRICITY
THERMOSTATIC DEVICES
TRANSDUCERS
TRANSISTORS
UNDERSEA WARFARE
THE MATERIAL
COMPOSITE MATERIALS Emphasize Broad
Spectrum of Tl Professional Opportunities
Texas Instruments employs metallurgists,
metallurgical and mechanical engineers,
ceramists, and other professionals for
process engineering, product development
and technical marketing in the area of
THE MATERIALS SYSTEM* — metal,
alloy, cermet, or ceramic. TI capabilities
with solid materials extend from growing
semiconductor crystals and alloying metals
through processing of finished composite
metal forms, parts and sub-assemblies.
Texas Instruments is a multidivisional
company requiring professionals at all
degree levels. The Materials 85 Controls
division is recognized internationally for its
ability to produce NEW materials with a
combination of characters not available in
existing materials.
Creation of composite materials provides
fascinating and important careers in at
least four of TI's 89 professional fields
listed at left.
INVESTIGATE TI OPPORTUNITIES
by submitting your resume, or sending for
"Career Opportunity Guide for the College
Graduate," to Mr. T. H. Dudley. Dept. C-30.
Ask your College Placement Officer for TI
interview dates on your campus.
*The integration of two
or more materials result-
ing in a new material
with a set of useful prop-
erties not otherwise
available.
Texas InstrumentsINCORPORATED
P O BOX 5474 • DALLAS 22 TEXAS
An Equal Opporlunily Employer
Engineers
III Choosing a Career,
Consider these
Advantages-
Location: Fisher is basically an "Engineering'
company with 1,500 employees located in a
pleasant midwest community of 22,000.
It's less than 10 minutes to the Fisher plant
from any home in Marshalltown.
If you want to begin your engineering career
with one of the nation's foremost research and
development departments in the control of
fluids, consult your placement office or write
directly to Mr. John Mullen, Personnel Director,
Fisher Governor Company, Marshalltown, la.
If it flows tlirough pipe
anywliere in the world
chonces are it's controlled by. flSHEK
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SOLAR EMISSIONS
&
RADIO BROADCASTS
by RICHARD LANGREHR, ME '66
111 July of last >ear, a solar eclipse
crossed tlie Northern Hemisphere.
Newspapers repeatedU- warned citi-
7t lis in the path of the eclipse not to
stare directly at the sun. Radio com-
mentators stated that solar radiation
could cause permanent eye damage.
^^1u^t is this solar radiation we were
\\ uned about and how does it affect
our daily lives?
These questions and others are cur-
rently being investigated by Professor
Sidney A. Bowhill of the Universit}'
of Illinois Department of Electrical
Engineering. Professor Bowhill, an
aeronomist, studies the upper atmos-
pliere and the chemical and physical
processes that detemiine its behavior.
During 1964, which has been desig-
nated as the International Year of the
Hiiiet Sun (IQSY) because the sun-
spot cycle is at a minimum. Professor
l^owhill will coordinate a program of
rocket launches sponsored by the Na-
tional Aeronautics and Space Admin-
istration to investigate the effects of
the sunspot minimum on the iono-
sphere.
The sun itself consists of several
different layers emitting very different
tj'pes of radiant energy. From tin-
bright disk of the sun or photosphere
This year is the International Year of the Quiet
Sun in which the sunspot cycle is at a minimum.
During the time of sunspot minimum, radiation
from the chromosphere becomes five times less
intense than at sunspot maximum.
comes the visible white light. Sur-
rounding the photosphere is a region
of tremendously hot gas called the
chromosphere, which emits ultraviolet
radiation. Outside the chromosphere
is another region of hot gas called the
corona, which radiates X-rays.
During sunspot ma.ximum, radiation
from the chromosphere becomes five
times more intense and coronal emis-
sion one hundred times more intense
than during sunspot minimum. Al-
though no one knows why the sunspot
number changes, the large variation
in radiant energy emission from the
sun produces distinct changes in the
earth's upper atmosphere.
Solar radiation affects the upper at-
mosphere in two distinct ways. First,
it ionizes the air molecules, producing
a charged belt of particles around the
earth. Tliis belt, known as the iono-
sphere, extends from approximate!)-
forty to two hundred miles altitude.
Second, this radiation heats the upper
atmosphere. Ultraviolet rays penetrate
to a height of approximately sixty
The main area of interest at the University of
Illinois during the International Year of the Ouiel
Sun is with the D and E regions of the ionosphere
(40-100 miles high). Prof. Bowhill, U of I Depart-
ment of Electrical Engineering is in charge of a
coordinated program of rocket launches sponsored
by the National Aeronautics and Space Adminis-
tration to investigate the effects of this sunspot
minimum on the ionosphere.
miles and, in fact, raise the tempera-
ture at this altitude to the same as that
at ground le\el. X-ray radiation, on
the other hand, penetrates further
than ultraviolet, and is largely re-
sponsible for the atmospheric ioniza-
tion in the D region (i.e. 40-60 miles
high). During solar flares which oc-
cur at sunspot maximum, the number
of X-rays increases tremendously, pro-
ducing a large increase in the density
of the ionosphere. The increased den-
sity disrupts radio communications.
The main area of interest at the Uni-
versity of Illinois during the IQSY is
\\ith the D and E regions of the
ionosphere (40-100 miles high). In
addition to the launches of Nike-
Apache rockets now planned, power-
ful radio pulses \\ill be bounced from
the ionosphere and the intensity of
scattering will be measured. These
techniques will yield information on
electron and ion density, electron
temperature, air density, and solar
radiation. With this information, en-
gineers can precisely determine the
processes taking place in the iono-
sphere and ultimateh' improve radio
communications.
FEBRUARY, 1964 37
Production Superintendent Carl \V. Yost,
B.S. Chemical Engineering. U. of Alabama,
is now supervising Glycols and Polyols
Production, Organics Division.
Assistant to Vice President Thomas E.
Watson. B.A., Earlham College, is currently
helping to run Brass Sales, Metals Division.
Sc „. Research Scientist Malcolm H.
,„,. Saltza, Ph.D., U. of Wisconsin, is cur-
rently working at the Squibb Institute for
Medical Research, Squibb Division.
They started with Olin 5 years ago.
These men, and a great many of their colleagues,
have come a long way in 5 years. And they can
expect to go a great deal further. Because at
Olin, how well a man does depends entirely on
his own character and abilities, not on age or
politics or length of company service. (That's one
of the reasons these men and others came to Olin
in the first place.)
These men think a great deal; they
wonder, they explore, they try. When
they succeed, they're rewarded. When^lin
an idea doesn't pan out, they're encouraged to try-
and try again. Because here at Olin we believe-
that trial and failure are integral parts of every
important success.
These are the kind of men we need, and we're more-
than willing to go a long way to get them. If you're-
our kind of man, the same goes for you. Can we
talk about it? Say when.
Call or write Mr. Monte H. Jacoby,
College Relations Officer, Olin, 460-
Park Ave., New York 22, N.Y.
"An equal opportunity employer"
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Looking towards a Ch.E., E.E., M.E. or Chemistry degree?
Look ahead to the advantages of a career in Monsanto production
Monsanto
Let's face it. Production is the very heart of a
billion-dollar producer like Monsanto. Here's where
the young engineer meets technical challenges
second to none. Here's where he can display his
talents daily . . . helping increase
yields, improve processes, raise
efficiency, lower costs, boost
profits. Here's where Monsanto's
on-the-job training can help him
move ahead faster . . . personally
and professionally.
Monsanto production men are
known by many titles— Maintenance Staff
Engineer, Plant Technical Services Engineer,
Production Supervisor ... to name a few. Tiy
one on for size now . . . then see your Place-
ment Director to arrange an
interview when we visit your
campus. Or write for our new
brochure, "You and IMonsanto,"
to Professional Recruiting Man-
ager, MONSANTO, St. Louis,
Missouri. 63166
An Equal Opportunity Employer
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How Is Physics
Related
To Poetry?
by Alan Kingery
Associate Editor
Engineering Publications
or, to pliiase the question
differently, who will be the laboratory
director of tomorrow? A physicist? An
electronics expert? A business man-
ager? It is more likely he will be a
zetetist—a man well oriented in the
relationships between literature, phys-
ics, electrical engineering, political
science, and other areas of interest to
humankind.
Zetetics has been formulated over
the last thirty' years by Joseph T.
Tykociner, Professor of Electrical En-
gineering, Emeritus, at the University
of Illinois. Professor Tykociner "re-
tired" in 1949 but formally came out
of retirement in 1962 at 84 to teach
zetetics, the science that is based on
the premise that all bits of human
knowledge are interdependent and
interrelated. One of the major tasks
of this new science is to lay out a
"blueprint" of the known to permit
intelligent focusing on the not-yet-
known. This includes a study of the
origin and classification of systema-
tized knowledge, a search for inter-
relations between the sciences, an
investigation of the mental processes
behind research and creativity, and
an analysis of the social conditions
fostering such knowledge. As an area
of knowledge, zetetics serves to coun-
terbalance the increasing trend toward
specialization by emphasizing meth-
ods of synthesis. Its motto might well
be "a little (narrow) knowledge is a
dangerous thing
"
Professor Tykociner has classified
systematized knowledge into twelve
areas: the arts, symbolics of informa-
tion (e.g., linguistics and logic), sci-
ences of matter and energy, biological
sciences, psychological sciences, social
sciences, sciences of the past (e.g.,
evolution and liistory), sciences pro-
viding for the future (e.g., creativity
and the selection of problems), and
integrative sciences (e.g., philosophies
and theologies). Each of these areas
contain major sciences, sub-groupings,
and links which bind and relate each
science to the other.
From the process of systematizing
areas of knowledge in this way, the
science of zetetics tends to raise possi-
bilities of looking at current problems
from an overall, long-range, and inter-
national viewpoint. Should we put a
man on the moon by 1970?
The zetetist, from his "overview"
position, tends to look at the many
hidden ramifications in such a ques-
tion. He sees that it is a national,
rather than international problem, and
not yet a problem of national survival.
He looks at the tremendous resources
involved, not only in money and
equipment, but in brainpower. He
considers other current, human needs,
and examines what effect the priority
being given this problem will have
on the solution of other problems. Be-
cause of his tendency to think in tliis
way, he appears to be a better choice
to serve as an advisor to the man who
must ultimately make such decisions
than the narrow specialist would. He
considers it one of the tasks of zetetics
to indicate how such priorities fit into
the whole picture of man's knowledge
and endeavor.
It is in this sense, then, that Prof.
Tykociner sees a relationship between
every area of human knowledge and
endeavor. Everything done by man
answers one of his needs and some-
how makes his life fuller and richer.
In all past recorded history things
have essentiallv been done on a
Two years ago eighty-four year
old Professor Joseph T. Tykociner
came out of retirement to teach the
first course in zetetics, the science
of research, which he founded.
Now a famous scientist-philoso-
pher, Joseph Tykociner has led a
life of brilliant accomplishment.
Bom in Poland and educated in
Germany, young Tykociner was
honored by the Czar for establish-
ing overland communications con-
necting the fleets in the Black and
Baltic Seas and making the Russian
navy the first completely radio
equipped navy in the world.
He became a research professor
of Electrical Engineering at the
University of Illinois in I92I. A
year later he demonstrated the first
modem sound-on-fibn motion pic-
tures.
Professor Tykociner continued
working in electronics and radio.
Once he noted that cows in the
University's pastures were bothered
by his short-wave signals. The Uni-
versity ruled in favor of the cows,
and his work was discontinued.
Later development of his dis-
coveries produced radar.
His later research concentrated
on the fields of high-frequency
measurements, dielectrics, piezo-
electricity, photoelectric tubes, and
microwaves. Now he is engrossed
in extending his new science of
research and teaching a 2 hour
zetetics course meeting on Tuesday
and Thursday evenings.
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' chance or expedience basis: a man
has studied a particular subject be-
i cause he simply felt like it, a certain
amount of time or money has been
dedicated to a project because of a
pressing social situation of the time,
111- work has been undertaken simpK'
because of the momentary needs of
technology or commerce. In one sense,
zetetics tells us, all of these reasons
are unquestionable—it has always
been that wa\- to some extent, and al-
wa\s will and should be. Yet, the
zetetist asks, should we not decide
wliat to do next and tt7ie»i to do it
with the same intelligence that we
focus on the specific problem itself?
Science and technology is a case in
point. In the fledging da\s of science,
the scientist was a natural philoso-
pher, an individual doing things that
had no great immediate social conse-
quence. He was also a generalist: he
felt he could say "I take all knowledge
to be m\" pro\ince." Today scientific
work requires tremendous resources
I
and has tremendous social impacts,
and the growing fund of ne\\- knoul-
edge makes e\ery participant a spe-
cialist, interested only in his own
affairs and his own work. Science to-
day is like a huge sliip operated by
many specialists, none of whom is a
na\'igator.
We are hving in an age in wliich
man's store of knowledge can double
within one or two generations. We
are living in a period of time in which
oiu- ability to create new devices has
gotten ahead of our abilit}' to apply
them in the interests of society. \Miile
many people believe that loistory does
not offer clues to the future, the zete-
tist feels that evolution and histor>-,
from his "overview," show' indications
of what the future has in store. Pre-
dictions are never comfortable—they
may be partly or altogether wrong.
The zetetist points out that we oper-
ate on the basis of predictions all the
time—and we learn from our mistakes.
He feels that predictions must be
made and made as intelligently as
possible. To do this, he believes, one
must study and understand the close
relationships between the many areas
of arts and sciences—and this is the
main function and interest of zetetics.
the science of the future.
A SUBSIDIARY OF UNION CARBIDE CORPORATION
Laser Leadership
50-Megawatt Giant Pulse LASER
The Highest LASER Power Commercially Available. .. is provided by the
KORAD K-10. This LASER is a 0-spoiled ruby oscillator that produces a
minimum peak output power of 50 megawatts in a 10 to 20 nanosecond pulse.
RISE TIME 3 to 5 nanoseconds
PULSE ENERGY 1 joule (approx.)
BEAM DIVERGENCE 7 milliradians
The K-10 may conveniently be used as a long-pulse oscillator or as an
amplifier. Narrower beam widths are available.
KORAD products include:
Long-pulse LASERS (non-cryogenic)
Calibrated LASER Detectors
LASER Accessories
Fluid-cooled LASERS for High Repetition Rate
A LASER oscillator-amplifier combination producing 500-megawatt
pulses is available on custom order.
Write for information and specifications
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Deico Means
Opportunity to
George
Fitzgibbon
H George Fitzgibbon is a Senior Experimental
Chemist at Delco Radio. He's pictured here examin-
ing siUcon rectifier sub-assemblies for microscopic
solder voids during the development stage.
George received his BS in Chemistry from the
University of Illinois prior to joining Delco Radio.
As he puts it, "I found, at Delco, an opportunity to
take part in a rapidly expanding silicon device de-
velopment program. The work has proved to be
challenging, and the people and facilities seem to
stimulate your best efforts."
The young graduate engineer at Delco will also
find opportunity—and encouragement—to continue
work on additional college credits. Since our incep-
tion, we've always encouraged our engineers and
scientists "to continue to learn and grow." Our
Tuition Refund Program makes it possible for an
eligible employee to be reimbursed for tuition costs
of spare time courses studied at the university or
college level. Both Purdue and Indiana Universities
off'er educational programs in Kokomo, and Purdue
maintains an in-plant graduate training program for
Delco employees.
Like George Fitzgibbon, you too may find chal-
lenging and stimulating opportunities at Delco Radio,
in such areas as silicon and germanium device de-
velopment, ferrites, solid state diffusion, creative
packaging of semiconductor products, development
of laboratory equipment, reliability techniques, and
applications and manufacturing engineering.
If your training and interests he in any of these
areas, why not explore the possibilities of joining
this outstanding Delco—GM team in forging the
future of electronics ? Watch for Delco interview
dates on your campus, or write to Mr. C. D. Long-
shore, Dept. 135A, Delco Radio Division, General
Motors Corporation, Kokomo, Indiana.
solid itate electroni(s«
An equal opportunity employer
m Delco Radio Division of General Motors CorporationKokomo, Indiana
i/
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IN THE LIGHT
OF THIS NEWS*
FROM
TJNIVAC-
TWIN CITIES...
you may want to give serious consideration to a career in large-scale computer-based military systems
withUNIVACinSt.Paul
* new $37 million AF contract for a fleet of 153 computers * major contracts with
all three military services and with NASA and FAA * upwards of 100 positions
open on 5 major programs including commercial real-time systems
I
Of special interest to new graduates is the TOTAL-SYSTEM
APPROACH you find at UNIVAC. Since a UNIVAC computer-
based command/control network interfaces with all major
subsystems in the complex, you are afforded broader exposure
to total defense systems technology than you can gam from
any subsystem program on the "periphery." {In fact, subsys-
tem criteria are often developed by UNIVAC systems people.)
A MELD OF MANY DISCIPLINES is required for most UNIVAC
programs. Teamed together are men who understand the
functioning and capabilities of star-trackers, horizon seekers,
inertial devices, IR sensors and radars — to mention only a
few. These men, in turn work closely with a wide range of
specialists and generalists in computer technology, opera-
tions research and broad systems design and analysis. These
teams include engineers and scientists at all levels of experi-
ence. THERE IS WIDE DIVERSITY WITHIN AS WELL AS
AMONG UNIVAC PROJECTS. We are now writing the specifi-
cations for a multiprocessor system, said by many to have a
capacity 100 times greater than that of any one of the largest
single real-time computers in use today. Other projects:...
down-range tracking and control of missiles and satellites
...NTDS — a system in continuous evolution, now moving
toward assumption of more local and tactical shipboard func-
tions previously performed by separate communications/
computational subsystems., .ballistic missile mid-course and
re-entry guidance . . . advanced studies in associative memo-
ries and learning techniques.
The long list of assignments now open with UNIVAC-Twin Cities calls for engineers, scientists and programmers at all levels of
experience. A number of these positions are available to new engineering and science graduates or men just qualified for a
Master's. Several require doctorates.
A UNIVAC-Twin Cities representative will be at the University of Illinois on March 19-20. Arrange to talk with him about a career
with UNIVAC that matches your training and interests. Contact your placement office now for an appointment. An Equal Oppor-
tunity Employer.
U NIVAC
OIVtSION OP SPERRV RAND C O R PO PI ATI O (M
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Instant Storms
(Continued from page 26)
The powerplant for this F-104 super starflghler will be disployed at the
A^ Force exhibit. The 15,800
poundThrust engme is currently powering Americon, Ccnadion, and West German F-104
s, as well a
Ttorfighters that are Hashing through the skies over Belgium, the Netherlonds,
Italy, and Jopan. Under
licensing agreement with the General Electric Compony and the Lockheed Aircraft
Corporot.on, the
and Airframes ore being built by Canadian, European, and Japanese production
focihties.
ngine
AF ROTC
OPEN HOUSE
The Arnold Air Society is spon-
soring a sky diving exhibition
(weather permitting) at 2 P.M. on
both days of Engineering Open
House. Captain Thomas O'Shaugh-
nessy of the Air Science Depart-
ment will be one of the para-
chuters trying for a smooth landing
on the Quadrangle.
A model of the X-15 manned hypersonic vehicle will be on display of
the A,r Force
exhibit The X-15 is a comparatively small (50 feet long, 20 foot wing span)
vehicle with
a big role to play in Aeronautics and space. X-15 experimental
flight missions are
expected to continue to provide much information of significance to aeronautic
and spoce
technologies. The X-15 is designed to fly at speeds of about 4000 MPH and altitudes of
ely 50 miles.appr.
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grammed storms and to eliminate
constant supervision of the project.
This switch is essentially composed
of pins on a rotating cylinder that
electronicallv' activate units or groups
of units to simulate the exact storm
desired.
The second phase of the project will
consist of building and setting up the
models and equipment along with
some preliminary tests. The equip-
ment will be located in the Hydraulic
Research Laboratory. It may be neces-
sary to redesign some equipment dur-
ing this phase if problems arise during
assembly.
The third and final stage is the con-
duction of tests and the analysis of
the data obtained. All variables re-
lated to the storm and drainage basin
will be held constant except the one
under consideration. Dr. Chow ex-
pects to study as man\' variables as
possible in an attempt to formulate
basic laws on runoff characteristics.
In addition, he hopes to verify the
principles involved in the unit hydro-
graph theory which, although used,
have never been proven.
Future possibilities of this project
are almost unlimited. An attempt will
be made to correlate results with
actual observed data on watershed
projects in existence. With this corre-
lation accomplished, a scale model of
any drainage area could be studied
before watershed structures are de-
signed. This would eliminate much of
the uncertainty connected with the
building of present structures. Drain-
age basins could be classified into
well defined groups and treated with
known principles as are open chan-
nels.
Another objective would be to tie
the knowledge of open channel hy-
draulics with that of overland hy-
draulics in order to bring these two
independent branches together. With
such relationships, it may become
possible to control floodmg and ero-
sion and thus save much of one of
our most important natural resources
-soil.
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WHERE'S GARRETT?
EVERYWHERE! Here are a few of the ways U.S. defense and space progress are being helped
by Garrett-AiResearch: //VSP/IC£- Environmental control systems; auxiliary power systems; advanced
space power systems; research in life sciences. IN rA/£ /»//?— Pressurization and air conditioning
for most of our aircraft; prime power for small aircraft; central air data systems; heat transfer equipment
and hundreds of components. OA^Z.>l/VD- Auxiliary power systems for ground support of
aircraft and missiles; standard generator sets; cryogenic systems; ground support instrumentation and controls.
ON T'WfSf/l — Auxiliary, pneumatic and electrical power for ships; auxiliary power systems
and air conditioning for hydrofoil craft. UNDER THE S£/>-Environmental systems for submarines
and deep diving research vehicles; pressurization systems, computers
and control systems for submarines and underwater missiles.
For further information about many interesting project areas and career
opportunities at The Garrett Corporation, write to Mr. G. D. Bradley at
9851 S, Sepulveda Blvd., Los Angeles. Garrett is an equalopportunity employer.
THE FUTURE IS BUILDING NOW AT
. Los Angeles • Phoenix
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C,:portunities at Hughes for EE's— Physicists— Scientists:
from the ocean floor to the moon. ..and beyond
Hughes sphere of activity extends from the far reaches of outer space to the bottom
of the sea . . . includes advanced studies, research, design, development and produc-
tion on projects such as: © SURVEYOR— unmanned, sott-landing lunar spacecraft
for chemical and visual analysis of the moon's surface; (2) SYNCOM (Synchronous-
orbit Communications Satellite)— provides v^orld-wide communications with only three
satellites; @ F-111B PHOENIX Missile System— an advanced weapon system designed
to radically extend the defensive strike capability of supersonic aircraft; ® Anti-
ICBM Defense Systems— designed to locate, intercept and destroy attacking enemy
ballistic missiles in flight; ©Air Defense Control Systems— border-to- border con-
trol of air defenses from a single command center— combines 3D radar, real-time
computer technology and display systems within a flexible communications network;
® 3D Radar— ground and ship-based systems give simultaneous height, range and
bearing data— now in service on the nuclear-powered U.S.S. Enterprise; © POLARIS
Guidance System — guidance components for the long-range POLARIS missile;
® Hydrospace — advanced sonar and other anti-submarine warfare systems.
Other responsible assignments include: 7"0tV wire-guided anti-tank missile, l^/ATf automatic check-
out equipment, Hard Point defense systems. ...R&D work on ion engines, advanced infrared systems,
associative computers, lasers, plasma physics, nuclear electronics, communications systems, microwave
tubes, parametric amplifiers, solid state materials and devices . . . and many others.
B. S., IM. S. and Ph. D. Candidates
Members of our staff will conduct
CAMPUS INTERVIEWS
February 26-27, 1964
Learn more about opportunities at Hughes,
our educational programs, and the extra
benefits Soutfiern California living offers.
For interview appointment and litera-
ture, consult your College Placement
Director. Or write: College Placemerit
Office, Hughes Aircraft Company, P. O.
Box 90515, Los AngeJes 9, California.
Creating a new worid with electronics
I 1
HUGHES
U. S. CITIZENSHIP REQUIRED
An equal opportunity employer.
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Vergil sang of arms and the man;
once a year, the Engineering PubU-
cations office sings of research and the
engineer—or at least once a year they
sing of all of them at the same time.
They call the production the Summary
of Engineering Research. The 1963-
1964 edition is now available.
This annual publication describes
the 439 research projects inider way
at the College of Engineering during
fiscal 19&3. For this period the total
research budget, as indicated in the
Summary, exceeded 12 million dollars,
of which 10 million came from federal
government sources, less than 1 mil-
lion came from state and private
sources, and close to 2 million came
from the general funds of the Univer-
sity.
Amply illustrated with photographs,
the approximately 200 pages of the
Summary are divided into sections de-
voted to the various departments of
the College as well as to certain sec-
tions, listings of individual research
programs indicate the project title,
investigators, publications and theses
resulting from the program, and a
brief description of the work.
Additional sections of the Summary
discuss the objectives, achievements,
and financial support of research at
the College, as well as the advent of
the Midwest Electronics Research
Center and the Production Engineer-
ing Educational and Research Center.
Undergraduate engineers can find
copies of the Summary of Engineering
Research in the Engineering Library
and the departmental offices. This is
the only complete reference guide to
every research activity on the engi-
neering campus.
WttW«H«MiYW
Dear Editor:
Your "Research Oriented" issue,
page 3 of December, was very fine;
especially "The Forgotten Man," "A
Gauge of Undergraduate Research,"
"Engineering for People," and "Man
Against Machine"—even "Techno-
cutie."
My impression is that "Research-
Pacesetter or Parasite?" and "The For-
gotten Man" are things not to be
forgotten; or set aside for more articles
in later issues. Gary Dayman seems to
show a particular and significant in-
sight into an important phase of the
Universit)' picture—the problem of
communications. How about "tickling"
this same subject for a follow-up
about a year from now? Having been
involved in the undergraduate, gi-adu-
ate, and postgraduate areas, I can see
some of the present problems are sim-
ilar to those of years past.
In these times the trends discussed
by Henry Magnuski on Page 29 might
be a lot more important than many
people think. Having been a school
board member for five terms, a mem-
ber of citizens' education study groups
in niinois since the Little White
House Conferences, and had some
contacts with cooperation programs
and career's days for 20 years, I con-
clude that to do the best job by our
youth in higher education, we must
have much, much more of the com-
munications discussed in this issue.
Cood luck.
Truly yours,
MOTOROLA, INC.
Lloyd P. Morris
National Systems Consulant
December 31, 1963
To the Editor:
I was so impressed with the Decem-
ber issue of the Technograph I wanted
to let you know how I felt about it. I
think it is the best Technograph I
have seen. Please give my congratula-
tions to yom" staff on the magazine's
appearance, content, and general
flavor. I think it really fulfills its prom-
ise and sets a high standard.
Also, I wish to congratulate you and
your writers—Daymon, Magnuski, and
Umpleby—for the articles raising ques-
tions about our research programs
and administrative procedures. This
sort of student feedback and "loyal
opposition" is precisely the type of
tiling necessary to keep the College
growing, and progressing. I have al-
ready taken several steps to obtain
positive action on curing the ills
pointed out in the honors progi^am and
the students' relationships to the re-
search programs. You will be kept
informed of the progress made and
you may wish to publish subsequent
articles about the actual responses
made to these articles.
You and your staff have my support
and best wishes in your efforts. I hope
each succeeding issue will be as re-
sponsible, intelligent, and effective as
your tour de force in December.
Sincerely,
W. L. Everitt
Dean
WLE:KJ
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This kind of engineer designs jobs instead of things
Once upon a time there was a creature known to joke-
smiths as "the efficiency expert." When he wasn't being
laughed at. he was being hated. Kodak felt sorry for the
poor guy and hoped that in time he could be developed into
nn honored, weight-pulling professional. That was long ago.
We were then and are much more today a very highly
diversified manufacturer. We need mechanical, electrical,
chemical, electronic, optical, etc., etc. engineers to design
equipment and processes and products for our many
kinds of plants, and make it all work. But all the inanimate
objects they mastermind eventually have to link up with
people in some fashion or other— the people who work in
the plants, the people who manage the plants, and the
people who buy the products. That's why we need
"industrial engineers."
A Kodak industrial engineer learns mathematical model-
building and Monte Carlo computer techniques. He uses
the photographic techniques that we urge upon other manu-
facturing companies. He collaborates with medicos in physio-
logical measurements, with architects, with sales executives,
with manufacturing executives, with his boss (G. H. Gustat,
behind the desk above, one of the Fellows of the American
Institute of Industrial Engineers). He starts fast. Don
Wagner (M.S. I.E., Northwestern '61) had 4 dissimilar
projects going the day the above picture was sneaked. He
is not atypical. Want to be one ?
Kodak
EASTMAN KODAK COMPANY, Business and Technical Personnel Department, Rochester 4, N. Y.
An equal-opportunity employer offering a choice of three communities; Rochester, N. Y., Kingsport, Tenn., and Longview, Tex.
An interview
with G.E.'s
Dr. George L. Haller
Vice President—
Advanced
Technology
As Vice President—Advanced Tech-
nology Services, Dr. Haller is
charged with coupling scientific
knowledge to the practical operat-
ing problems of a Company that
designs ond builds a great variety
of technical products. He has been
a radio engineer, both in industry
and the armed services (Legion of
,'.«.ciit for development of rador
*;cunter-measures); physics profes
sor at Penn State and dean of its
College of Chemistry and Physics;
and a consulting engineer. With
G E. since 1954, he has been man-
ager of its Electronics Laboratory,
and general manager of the De-
fense Electronics Division. He was
elected a vice president in 1958.
For
